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A Study on the Dynamic Characteristic Analysis of Multi-axis Simulator

S. H. Jeong(Mech. Eng. Dept., C811), Y. R. Park, S. H. Ryu, H. U, Kim, U. C. Na(Grad. Mech. Eng.
Dept., CSU)
ABSTRACT

Test in the developinent of vehicle consist of drving test and simulation test. The last one has many advaniages,
It can reduce time and cost during development, can overcome the spacial and envircnmenial limitation, and can
provides repeatabilities of similar experiments and various data In these reason, the simulation test is used more for
anzlysis and development of new vehicle. In this research the resull of kinematic analysis on mulli-axis simulator 13
compared wilh the simulated result using dynamic anslysis program, ADAMS, and the maximum stress and strain are
analyzed for the safety of link and spectfications of optimal design using finile element method
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Table 1
multi-axis simulator

Requirements and  specificalion of the

D ol Requircments
csenplion & Specification
Max slroke +80mm
Nentral lenglh 856 2mm
. 750 kg (X2 axle)
Actuator Static force
1,000 kg (Y axle)
*1,100 kg (X2 axle)
Dvnamie force
+1450 kay (Y axle)
Max X molion +100mm
dynamic Y motion +180mm
disp Z motion + 40mm
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(a) Z-axle (b) X-axle

Fig. 2 Bell crank

{c) Y-axle
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Fig. 4 Displacement of dummy wheel al operating
Y-axle actuator
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Fig. 3
X-anle actuator

Displacement of dummy wheel at opcraling
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Fig. 6
Z-axle actuator

Displacement of dummy wheel at operatling
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Table 2 Monotonic properties of Aluminum  Alloy

2024-T3

Mazs Density

276 kgl g

Elastic Module

745c+3 kgl mant

Poissien's Ralio

0.33

Yould Siress

32 kafmm’

Ullmate Tensile Stress

490 hg mm®

Spectfic Feal

98le+d kgmum/keK

Thermal Conduclvity

194 kg sec mm

Thermal Coeff.

223e-6  mmfmm K
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Fig 9 Process of modeling, dynamic and FEM
analysis
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{a) Von-mises stress

(b} Maximum displaccment
Fig. 10 Process of FEM analysis at y-axle bell rrank
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Table 3 Max. stress and displacemeni at FEM

analysis
Linkage Max, siress Max displacement
(multi-axs
simlator) (kg, frmm®) (e}
w-axle bell crank 0107 0.0132
y-axle hell crank 00415 00667
z-axlc bell cra:nk 00606 0035
Lefl oading arm 0.00307 000434
[Ught loading arm 0014 Q0641
ol TR
ddle lof;ldmgI arm 000804 00037
support i
Bellow ioading
erowr foacing amm 000854 0.00580
supRort !
x-axle ok i 00137 0162
z-axle link 000745 00223
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